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Certain activities of a health department 
may be worth continuing for their educa- 
tional value, although their direct utility 
may be questioned. Many topics need in- 
vestigation in order to discover their real 
bearing upon the public health. Among 
these are such matters as the effect 
of a smoky atmosphere, the alleged nervous 
strain due to city noise and numerous 
important questions in the domain of food 
adulteration and contamination. Prema- 
ture and drastic action by health authori- 
ties in matters concerning which there is 
profound disagreement among experts may 
cast discredit on other lines of activity in 
which there is and can be no difference of 
opinion. 

For the present it seems worth while to 
emphasize more sharply than heretofore 
the distinction between public health 
measures of proved value and those that 
owe their existence to tradition or to 
misdirected and uninformed enthusiasm. 
Further study of the results obtained by 
certain of the usual and conventional health 
department activities is also much needed, 
and as a preliminary to such study the 
proper collection and handling of vital 
statistics is essential. It is poor manage- 
ment and unscientific procedure to continue 
to work blindly in matters pertaining to 
the public health, to employ measures of 
whose real efficiency we are ignorant and 
even to refrain from collecting facts that 
might throw light upon their efficiency. 

Edwin 0. Jordan 
University of Chicago 



THE ENGINEERING SCHOOL GRADUATE: 
BIS STRENGTH AND HIS WEAKNESS 1 

So much has been written and spoken of 
late concerning the success or failure of the 
1 Presented before the Congress of Technology 
at the fiftieth anniversary of the granting of the 
charter of the Massachusetts Institute of Tech- 
nology. 



various engineering courses in our schools 
of technology that a reason should be of- 
fered for the introduction of this topic at 
this time. It is to be found, I think, in the 
general and increasing interest in these 
matters which is leading the practising 
engineers, the manufacturers, the men of 
affairs, in short, the consumers of the prod- 
uct of the engineering schools, to examine 
and evaluate the work of these schools. 
This interest has voiced itself more and 
more freely in the daily press, the engi- 
neering journals, and the occasional ad- 
dress. Some of the comments thus made 
are harshly critical, some are based upon 
sadly insufficient knowledge of existing 
conditions, but many are sane and helpful. 
It is the duty of those of us who are 
charged with the conduct of those courses 
to give heed to these utterances and to 
avail ourselves of the helpful counsel which 
many afford; but it is also a privilege 
which we may sometimes allow ourselves 
to present the case as it appears to us, and 
this anniversary occasion seems to suggest 
both retrospection and introspection. 

The complexity of the educational prob- 
lem is nowhere greater to-day than in the 
training of the engineer, using that term in 
a broad sense to include the man who ap- 
plies his science to concrete ends, whether 
he be, for example, civil engineer, research 
chemist, or field geologist. The bounda- 
ries of all the sciences have been extended 
at a rate which has far outstripped any 
reasonable alteration of educational meth- 
ods to meet these changing conditions ; for, 
over against the charge of undue conserva- 
tism which is commonly made with respect 
to educational practises, should be placed 
the fact that seven years is the minimum 
period which must elapse before the ulti- 
mate success or failure ct an educational 
experiment can be determined, and since 
the remodeling of a course or system of 
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instruction to utilize successfully such of 
the newly acquired knowledge as it is possi- 
ble to include must often be the result of 
gradually accumulated experience, it is 
plain that rapid and frequent alterations 
are both unwise and unprofitable. Such 
advances in scientific knowledge as, for ex- 
ample, those relating to wireless teleg- 
raphy, the turbine engine, or aeroplanes, 
which are of such immediate significance 
as to seem to imperatively demand a place 
in our courses of instruction, can not be 
allowed to displace other older topics of 
permanent importance, and in many 
cases these later developments of science 
are based upon abstruse principles, the 
proper teaching of which, in turn, demands 
much time. 

The educational problem has, moreover, 
been rendered more difficult of solution by 
the concomitant increase in the number of 
men to be educated. It is no longer pos- 
sible to give to the undergraduate that 
measure of personal attention from a ma- 
ture teacher, of strong personality, which 
characterized successful teaching in the 
young manhood of our fathers, and re- 
sulted in the production of what may be 
termed "hand-made engineers." And, 
again, the increased ease with which our 
young men can now obtain educational ad- 
vantages is sending to our schools a much 
larger proportion of students who, while 
they are earnest to a high degree and con- 
stitute a most desirable class of pupils, 
have not descended through generations of 
ancestors with scholarly or scientific in- 
stincts, and have not been surrounded by 
an atmosphere which is at all closely in 
harmony with that of the lecture room or 
laboratory. That most of these young men 
meet with success is the more to their 
credit; that some others meet with 
only measurable success in the scien- 
tific professions, and that distinct limita- 



tions, both professional and social, mani- 
fest themselves in the post-graduate de- 
velopment of some, is not surprising; but 
the cause is often mistakenly ascribed 
to faulty educational methods when in 
truth it is far more a question of raw ma- 
terial than of manufacturing process. 

The product of the engineering schools 
has not escaped the universal demand 
that all products should advance in quality 
without increase in cost, which, in this in- 
stance, means with little or no increase in 
time expenditure. One needs only to re- 
view the conditions of the last quarter-cen- 
tury to realize that an extraordinary 
change has taken place in the position of 
the engineer in the community. None of 
the older professions have been called upon 
to face such kaleidoscopic conditions and 
it is not strange that there should be a 
dearth of men immediately adapted to 
meet the altered situation, or that many 
should be found to be partially lacking in 
the extremely composite training which 
would lead to complete command of the 
field. It may not be irrelevant to ask 
whether the so-called learned professions, 
so long regarded as superior to the engi- 
neering professions, would have fared 
distinctly better under a like extreme test. 

The wholly successful engineer of the 
day (I do not speak now of the recent 
graduate) must be a man possessing a 
capacity for logical, quick and exact 
thought; a detailed knowledge of some 
portion and a broad knowledge of the 
whole of his professional field; and be 
master of a certain amount of the tech- 
nique of his profession. He must have the 
ability to select and guide competent and 
trustworthy associates and to obtain from 
them loyal and willing service. He must 
be strong in his sympathies and generous 
in his public services, and while quick to 
enlist desired interest in his enterprises he 
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must be shrewd in detecting avarice or 
perfidy. He should be a loyal husband 
and father, and should find opportunity 
for that enjoyment of art and literature 
which will afford him present pleasure and 
ensure the happiness of advanced years. 
It is a matter for sincere rejoicing that 
the engineering profession has reached 
such a commanding position in our na- 
tional life that only a man of this type can 
completely fill it; but the imperfect por- 
trait just drawn is evidently that of a man 
for whom nature must have done much at 
the start, and toward whose efficiency many 
elements must have contributed. Of the 
need of such men there is no doubt, and it 
becomes a question of paramount impor- 
tance to ask how far the engineering 
schools, as such, or, indeed, how far our en- 
tire educational machinery, can contribute 
to the desired end. The most obvious func- 
tion of the engineering school is to afford 
a fundamental knowledge and understand- 
ing of the principles of the sciences under- 
lying engineering operations. Failure to 
do this seems to be without excuse, yet it 
is almost inseparable from another im- 
portant function, namely the develop- 
ment of the power to think (for there can 
be no adequate understanding of principles 
unless one can think logically in terms of 
them when considering concrete problems), 
and it is just at this point that much of the 
current criticism is aimed. The candid 
teacher must admit that there is truth in 
the charge that the graduates are too often 
lacking both in a capacity for logical 
thought and in an ability to command the 
knowledge which they actually possess to 
the degree needful for immediate or per- 
haps ultimate success in their vocation. 
But it should not be supposed that he is in- 
different to this state of affairs. It is 
within bounds to say that it is the supreme 
desire of every worthy teacher to encour- 



age power of thought rather than mere ac- 
quisition of knowledge on the part of his 
pupils and that he is constantly devising 
and testing new means to that end, but a 
moment's consideration will show you how 
much this depends upon personal contact 
— now so difficult in even the smallest 
practicable subdivisions of large classes — 
and will convince you that there must also 
be constant conflict of judgment as between 
the extent of the field to be covered in a 
given subject (rarely more than the mini- 
mum quantity now-a-days) and the time 
which can properly be spent in that drill 
which is necessary to develop the powers 
of the average student ; for it is against the 
average student that the criticism is most 
valid. I do not make these statements to 
condone the conditions but rather to show 
you that the teachers recognize them, de- 
plore them, and are striving against them, 
but the contest is an unequal one, at best. 
Let it be remembered, moreover, that 
some responsibility for these conditions 
rests upon our public-school system, and 
also that the sort of thinking which the 
engineering professions demand is of a kind 
which is more exacting than is essential in 
the more common vocations, and that no 
system of education has yet succeeded in 
training a large proportion of exact think- 
ers, however much such a result is to be 
striven for. Let us also admit for our en- 
couragement that, after all, there is a con- 
siderable proportion of our engineering 
graduates who can use their brains effect- 
ively and do have their knowledge in avail- 
able form, and my observation leads me to 
believe that there is a much larger propor-> 
tion who appear deficient in these respects 
at graduation who develop unexpected 
power when they have opportunity to con- 
centrate their efforts in a more limited 
field. Remember that many of these 
youths have been in some sort of educa- 
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tional training for a continuous period of 
fifteen to seventeen years, during which 
there has been a constant (but sometimes 
unwise) increase in the pressure put upon 
them to cover more ground. Is it strange 
that they have lacked an opportunity to 
sort their immense stock, or to become 
familiar with it? They are, I think, en- 
titled to charitable consideration for a 
time after entering their vocation, but if, 
as a class, they are deficient after three 
years, the criticism of them or of their 
training certainly becomes valid. 

The public has a right to look to the 
engineering schools for sound instruction 
in fundamentals, including, of course, phys- 
ics and chemistry, as well as the mathe- 
matics and drawing which must form a 
part of the equipment of every competent 
engineer. In addition, they may demand 
that the fundamental principles and some- 
thing of the technique of those subjects 
which are of general application within a 
given profession shall be thoroughly 
taught, and that this shall be done with 
reference to development of power and the 
inculcation of useful habits, rather than 
the mere acquisition of information. While 
this is a demand which no engineering 
school would desire to evade, let us recog- 
nize that it is, of itself, no light task to ac- 
complish. 

But in our epitome of the distinctly suc- 
cessful engineer of maturer years was in- 
cluded breadth of knowledge within and 
without his profession, the quality of lead- 
ership, which means power of initiative 
and a knowledge of men, and the ability 
and inclination to fulfill the requirements 
of good citizenship. Are the graduates 
from the engineering schools, as a class, in 
line to develop thus symmetrically? Let 
us admit again that many are not and that 
that is the occasion of the general charge 
of "narrowness" and inadequacy which is 



directed against our courses. But here 
again I venture to assert — not, however, in 
a spirit of complacency — that the situation 
is more complex than is generally admitted, 
and that there is a good deal that is en- 
couraging in the situation. Recall once 
more how short a time it is since the engi- 
neer has occupied a position in the com- 
munity which is recognized to be of equal 
dignity with that of the so-called learned 
professions, and recall how recent is that 
evolution of our industrial system which 
has as its most important feature the rec- 
ognition of the fact that the engineer and 
the financier, if not combined in the same 
individual, must be on a parity with re- 
spect to influence and authority, if effi- 
ciency — the watchword of the hour — is to 
result. Is there not cause for congratula- 
tion that some have been found in the engi- 
neering ranks capable of meeting this sur- 
prising increase of responsibility rather 
than ground on which to pronounce the 
general result of engineering education a 
failure, as some seem inclined to do ? 

It is well known that the Massachusetts 
Institute of Technology endeavors to stand 
to-day, as it has from its beginning, for the 
largest measure of breadth of training and 
education which is compatible with thor- 
oughness of fundamental scientific instruc- 
tion. An inspection of its courses as pre- 
scribed for the various professions shows 
that, notwithstanding the pressure result- 
ing from the growth of science and tech- 
nology, about one eighth of the total hours 
which a student spends at the institute is 
devoted to subjects which are cultural 
studies, using that term to distinguish 
them from those scientific subjects which 
may be regarded as tools of trade, al- 
though many of these, notably such as 
physics, chemistry, biology or modern 
languages, if properly taught, will con- 
tribute much to the cultural development 
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of the well-rounded engineer and the use- 
ful citizen outside of his strictly profes- 
sional field. In this respect the institute 
has been a pioneer in engineering educa- 
tion and its founders took a position far in 
advance of the times. Nevertheless the 
Institute has not escaped the charge of nar- 
rowness and this has sometimes come, alas, 
from some of her own sons who were not 
over-zealous in availing themselves of the 
opportunities actually offered during their 
student days. More specifically, as has al- 
ready been implied, it is charged that the 
graduates from engineering schools are not 
as a class showing themselves capable of 
development into men who can occupy suc- 
cessfully the commanding positions already 
described; and again the institute is not 
exempted. So far as this charge relates to 
breadth of view within the professions it is 
the immediate and vital concern of these 
schools. So far as it relates to those traits 
which go to make up the accomplished man 
of affairs it is serious, and demands earnest 
attention, but the remedies are less obvi- 
ous; for these remedies must mean the 
superimposing upon an already heavy 
burden, a task which should be begun in 
the home and largely completed there; a 
task, indeed, which no college has satis- 
factorily met with respect to all of its pro- 
fessional or non-professional graduates. 
So far as books can help, an added year of 
student life would seem to afford a remedy 
and there has been much discussion of the 
desirability of extending the undergradu- 
ate course to five years, and of making the 
engineering schools graduate schools. The 
arguments can not be reproduced here, but 
it seems clear that the added expense in- 
curred and the increased age at which the 
young man enters his life work, militate 
seriously against the adoption of either of 
these as a universal procedure. For those 
to whom such opportunities are open they 



are likely to prove of great value, and it is 
interesting to note that each year seems to 
bring to the engineering schools a larger 
number of young men who have already 
graduated from some college, and encour- 
agement is also to be found in the fact that 
more and more of these men have planned 
• their courses during their college years 
with reference to later work in the tech- 
nical school, a procedure which is much 
more to their advantage than what Pro- 
fessor Jackson refers to as a "butt-joint" 
between a general college course and a later 
engineering course. It should also be re- 
membered that this is a recent educational 
development and that these men have not 
yet been tried out. 

One serious difficulty which technical 
schools are encountering has been fre- 
quently referred to by recent writers, but 
deserves a mention here, namely, that of 
securing and holding broad, cultured 
teachers. Specialization has seriously in- 
vaded the teaching profession, especially in 
scientific lines where the mastery of any 
large field of knowledge to a degree corre- 
sponding to the needs of the expert is 
rarely possible. The specialist is apt to use 
the microscope far oftener than the field 
glass and this habit is partially reproduced 
in his students. It is encouraging to note 
that certain schools are now recognizing the 
need of men who are efficient teachers with 
a broader outlook, to deal especially with 
the younger men. They are recognizing 
that not every eminent specialist or suc- 
cessful investigator is a successful teacher, 
more particularly in this very matter of 
breadth of view, and are leaving the special- 
ists greater opportunity for the presenta- 
tion of their specialties to the older classes, 
while improving the instruction in the more 
general courses. It is obvious that these 
difficulties are enhanced by the larger finan- 
cial rewards which tempt the broad-minded 
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engineer away from the schools — a serious 
matter which can not further be discussed 
here but lies close to the root of much of 
the cause for criticism. It is interesting to 
note how even a single instructor, who 
keeps himself and his pupils closely in 
touch with current events, and leads them 
to understand that no single human at- 
tainment, however complete or final it may 
appear, necessarily represents the best that 
can be done, and that it may well be the 
privilege and the duty of any one of his 
hearers to extend the boundaries of such 
attainment, will give an impetus to suc- 
cessful effort that will be felt in the 
entire lives of his pupils. It is to be 
hoped that no one of us is unable to 
recall with gratitude some such instructor. 
"We need more of them. A single in- 
structor, again, who exemplifies the cul- 
tured scholar and gentleman in ease of 
manner and grace of diction does more for 
the cause of scholarship and culture than 
any quantity of sound advice can do ; for, 
I fear that it is Utopian to hope that a ma- 
jority of the students with whom the study 
of engineering is the main purpose 
will ever believe that any man is disin- 
terestedly sincere in his advice regarding 
such subjects as literature, language, art 
or economics, unless he makes it quite clear 
to them that these subjects have a distinct 
significance to him and are a part of his 
life. Just here lies one of the great ob- 
stacles to the elimination of "narrowness." 
If the inculcation of breadth of view and 
love of the refined in life is difficult, the 
development of qualities of leadership is 
even more so. That these qualities are 
largely conferred at birth will, I suppose, 
be generally admitted, but I take it that 
the criticism of lack of leadership is really 
directed toward an alleged culpable lack of 
facility in getting the best from others, of 
appreciating the point of view of others, 



or of presenting our own views to others. 
If this indicates a failure on our part to 
stir the ambitions of our students to avail 
themselves of opportunities which come to 
them, or to plan for themselves a really 
worthy career, then we are at fault ; but if 
it means that the faculties of engineering 
schools should further encourage those 
forms of activity commonly designated as 
"college life," then I believe that we are 
on debatable ground. Of the importance 
of those traits which enable a man to win 
the confidence and respect of his fellow 
men, to "succeed" among men, no one 
could be more conscious than I. In indi- 
vidual cases they may indeed be more po- 
tent factors than accuracy of scientific 
knowledge in securing preferment, and 
any man is fortunate who combines engi- 
neering skill with ease of manner and per- 
suasive speech. But the real function of 
these schools is, after all, the training of 
capable engineers and it is very easy to 
pass the line beyond which there is grave 
danger that both the quantity and quality 
of individual attainment will be lowered 
because of time and energies devoted to 
social affairs. By all means let the schools 
realize their responsibilities for the de- 
velopment of men as well as engineers, and 
encourage by precept and especially by ex- 
ample an interest in all that tends toward 
a better understanding on the part of our 
students of their human relations, includ- 
ing prudent encouragement of the so- 
called "student activities." But let those 
who lack a realization of the great changes 
which the student life at our technical 
schools has already undergone in the last 
few years, and who therefore constantly 
clamor for more of what is called "college 
life," reflect that one of the greatest as- 
sets which a graduate from one of these 
schools can take with him when he leaves 
it is the well-established habit of "doing a 
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day's work in a day," of meeting his obli- 
gations on time, and let him realize that 
this can not be reasonably demanded if the 
instructors must in fairness accept ex- 
cuses because of an undue diversion of time 
and energy to other things. Although the 
sciences actually owe many of their ad- 
vances to "grinds," it is probably fortu- 
nate that few of our engineering gradu- 
ates of to-day belong to that class; but 
there is little likelihood of an undue in- 
crease in the proportion of such over-de- 
veloped scholars under existing conditions ! 
An impartial survey will, I believe, show 
that our recent graduates are, as a body, 
less open to the charge of lack of adapta- 
bility, and want of social resources than 
formerly and that they are improving in 
this respect as the need of such improve- 
ment is more generally realized, and also 
that there is ground for the belief that this 
has so far been accomplished without seri- 
ous sacrifice of professional efficiency. 

In what I have just said I have had in 
mind particularly the business and social 
relations of the young engineer with his 
colleagues and superior officers. It is 
often stated that some or many of the grad- 
uates also lack an appreciation of the 
proper way to deal with those whose labors 
they must direct. This, again, is doubtless 
in some considerable measure true, and in 
fact it can hardly be otherwise when nearly 
all of these young men pass directly from 
the public schools to the higher educational 
institutions. It is not, however, true that 
no effort is made to bring this phase of 
their future responsibilities to their notice, 
for not only is the subject discussed in its 
general aspects from the lecture platform, 
but the young men are advised to secure 
summer employment as far as possible to 
the end that they may learn to know in- 
dustrial conditions. 

In this connection I should like to point 



out to those in control of our industrial es- 
tablishments that there is a large store of 
energy, combined with a desire for oppor- 
tunity to work and ability to render intelli- 
gent and willing service, which goes to 
waste in the summer because our students 
are unable to secure temporary positions. 
This is particularly true in the industries 
into which the men in whom I am espe- 
cially interested, the chemical engineers 
and chemists, will go. I am, of course, 
aware that the net return in value to a 
concern from this temporary service is not 
relatively large, especially during the first 
summer, and that in certain industries 
there is a risk in trusting to the integrity 
of these men with respect to information 
acquired regarding operating methods. 
But I can not avoid the conviction that if 
the industrial managers would cooperate 
with the engineering schools in the consum- 
mation of an arrangement whereby young 
men whose ability and character could be 
vouched for could be given summer em- 
ployment for two or three of the successive 
summers intervening during the four years 
of study, the concerns thus cooperating 
would actually find that they would derive 
appreciable benefit from the plan. That 
it would enable the schools to add at least 
fifty per cent, to their efficiency so far as 
these students are concerned, I have no 
question whatever, and surely no better 
means could be afforded for the acquisition 
of a knowledge of the problem of the 
laborer in the works. Let me add that I 
do not urge the placing of these young men 
at once in positions of responsibility but 
rather in such positions as will afford them 
working experience under industrial con- 
ditions. It seems to me, however, that it is 
not improbable that, say, in a third summer 
the majority of such men might be utilized 
to much advantage in the immediate direc- 
tion of specific processes or operations, 
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they themselves acting under general or 
specific direction. 

Some of us are just now concerned to 
know how with respect to chemical engi- 
neering we can give the young men an op- 
portunity to come into contact with the 
actual practise of their profession before 
they leave the school, and the advisability 
of the equipment of laboratories of chem- 
ical engineering is under careful considera- 
tion. While it is no doubt true that, from 
its nature, chemical engineering offers less 
abundant opportunities for industrial work 
during the vacation interval in a stu- 
dent's career than many other professions, 
notably less than civil engineering, and at 
the same time is a profession the actual 
practise of which it is exceedingly difficult 
to reproduce in an educational plant, I 
suspect that similar general conditions ex- 
ist in other lines. Here, again, is a prob- 
lem with no small dimensions or impor- 
tance with which we are wrestling, and one 
step toward its solution may be made 
through the greater cooperation on the side 
of the industrial managers for which I 
have just appealed. 

If I have dwelt more upon the alleged 
weaknesses of the engineering school grad- 
uates than upon their strength, it is be- 
cause the latter is attested by the engineer- 
ing advance of the recent past to which 
they have contributed to an extent which 
would not have been possible had not the 
majority of them received from the schools 
an education and training which has 
proved useful, dependable and stimulating. 

I believe that the large majority of the 
engineering school graduates are virile, in- 
telligent, industrious fellows, with sound 
habits of thought and great capacity for 
work, ambitious to make the best of them- 
selves, possessing a sincere desire to acquit 
themselves honorably, both in private and 
public life and with an increasing ability 



to do so. As such, we, their instructors, 
honor them and ask your cooperation, ad- 
vice and encouragement in our efforts to 
give to them what they deserve at our 
hands. We ask you also to recognize that 
while for the moment the rapidly changing 
social and industrial conditions may have 
outrun our ability to adapt our educational 
practise to them, we are not lacking in an 
appreciation of the significance of these 
changes, or of our obligations for the fu- 
ture. 

Henry P. Talbot 
Massachusetts Institute 
of Technology 



CHBISTIAN ABCEIBALD HEBTEB. 

The death of Dr. Herter on December 5, 
1910, terminated a life of only forty-five years, 
a life which had been rich in endeavor and was 
synonymous with the conception of intellectual 
cultivation as the happiest outcome of tem- 
poral existence. 

Dr. Herter graduated from the College of 
Physicians and Surgeons in 1886 at the age of 
twenty-one and in the same year married 
Miss Susan Dows, who throughout his career 
sustained him with sympathetic power and in- 
telligent appreciation of the value of his work. 
After graduation he studied with Welch in 
Baltimore and with Forel in Zurich. He then 
began to practice medicine, specializing in the 
diseases of the nervous system, on which 
subject in 1892 he published his first book. 
His mind, which was ever active, did not permit 
him to receive his knowledge through second- 
hand sources, and in 1893 the upper floor of 
his house was converted into a series of labora- 
tories in which work could be accomplished 
according to his liking. It was the beginning 
of the " Laboratory of 0. A. Herter," the con- 
tributions of which are known throughout the 
world. To appreciate the significance of all 
this, it should be remembered that with the 
exception of the work in the pathological 
laboratories of the colleges, the work of the 
board of health, and the work done by Dr. 
Meltzer, there was practically no scientific 



